Activating transcription factor 3 (ATF3) expression in the neural retina and optic nerve of zebrafish during optic nerve regeneration.
Fish, unlike mammals, can regenerate axons in the optic nerve following optic nerve injury. We hypothesized that using microarray analysis to compare gene expression in fish which had experienced optic nerve lesion to fish which had undergone a similar operation but without optic nerve injury would reveal genes specifically involved in responding to optic nerve injury (including repair), reducing detection of genes involved in the general stress and inflammatory responses. We discovered 120 genes were significantly (minimally two-fold with a P-value < or = 0.05) differentially expressed (up or down) at one or more time point. Among these was ATF3, a member of the cAMP-response element binding protein family. Work by others has indicated that elevated cAMP could be important in axon regeneration. We investigated ATF3 expression further by qRT-PCR, in situ hybridization and immunohistochemistry and found ATF3 expression is significantly upregulated in the ganglion cell layer of the retina, the nerve fiber layer and the optic nerve of the injured eye. The upregulation in retina is detectable by qRT-PCR by 24 h after injury, at which time ATF-3 mRNA levels are 8-fold higher than in retinas from sham-operated fish. We conclude ATF3 may be an important mediator of optic nerve regeneration-promoting gene expression in fish, a role which merits further investigation.